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Many studies using molecular techniques, which have experienced great progress recently, have revealed the presence of cryptic genetic divergence among populations of various animals that are morphologically weakly divergent. These studies have found that many isolated populations and those from peripheral areas of the range show extensive genetic (e.g., Yoshikawa et al., 2008; Tominaga et al., 2014) .
Cynops pyrrhogaster, occurs all over Japan except for Hokkaido and Okinawa Prefectures. This species has been known to show extensive morphological, behavioral, and genetic varia tion (Sawada, 1963a, b; Hayashi and Matsui, 1988, 1990; Tominaga et al., 2013) . Tominaga et al. (2013) revealed that this species includes four major genetic clades, i.e., the NORTHERN, CENTRAL, WESTERN, and SOUTHERN clades, which show parapatric distributions. Unfortunately, sample sizes from some locali ties in their study were small and additional intensive sampling was awaited. Among them, the sample from the Izu Peninsula was repre sented by only one specimen from the central part of the peninsula. In Tominaga et al. (2013) , this specimen belonged to the CENTRAL clade, which ranges from Chubu to eastern Chugoku district, but because of this limited we collected additional specimens from the peninsula and found an interesting distribu tional pattern of haplotypes, suggesting diverse origins.
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Sampling and data used in this study
We collected 57 new specimens from nine localities on the Izu Peninsula ( Fig. 1 ; Table   chloroform extraction procedures (Hillis et al., 1996) . The fragments containing NADH6, tRNA glu , and cytochrome b (cyt b) genes representing specimens from three localities. We additionally sequenced partial cyt b gene (748 bp) for the remaining 51 specimens to F . 1. Map of Japan showing sampling localities and distribution ranges of Cynops pyrrhogaster and other Cynops species (Gray zones in the East Asian Map). Closed circle: NORTHERN clade; Open dia mond: CENTRAL clade; Closed triangle: WESTERN clade; Open square: SOUTHERN clade; Closed star in the map of the Izu Peninsula: localities for specimens newly obtained in this study. Arabic numbers adja cent to the locality marks indicate the locality numbers for specimens analyzed by Tominaga et al. (2013) . Roman numbers adjacent to closed stars refer to the locality numbers for specimens obtained in this study. These locality numbers correspond to those in Figs For phylogenetic analysis, we added total 65 of the dataset in Tominaga et al. (2013) . Alignment of data from all sequences was performed using the Clustal option in the
Phylogenetic analyses
We constructed phylogenetic trees by max maximum parsimony (MP) methods. Prior to phylogenetic analyses, the dataset of mtDNA was divided into seven partitions: each of the three codon positions (1st, 2nd, and 3rd positions) of NADH 6 and cyt b genes, and tRNA glu gene. The optimum substitution models for each partition were selected by Kakusan4 (Tanabe, 2011), based on the Akaike information criterion. The ML tree was searched using TREEFINDER ver. Oct. 2008 (Jobb et al., 2004 Jobb, 2008) and Phylogears2 (Tanabe, 2008) through 100 trials of likelihood ratchet method (Vos, 2003) .
2001). Two independent runs of four Markov chains were conducted for three million sampled one tree every 100 generations and calculated a consensus topology for 27,000
convergence were checked using Tracer ver sion 1.4 (Rambaut and Drummond, 2007) . The MP tree was constructed using PAUP* estimated using the heuristic search algorithm sequence on the topology of the resulting cladogram. We conducted the analyses with accelerated character transformation characters unordered and equally weighted.
bootstrap (bs) analysis (Felsenstein, 1985) with bootstrap values 70% or greater were posterior probabilities (bpp) were used as an indicator of node credibility, and those 95%
and Reeder, 2002). To identify the genetic lineages for the remaining 51 specimens, we added their par tial cyt b sequences to the dataset as above and conducted neighbor joining analysis based on Kimura's two parameter distance (Kimura, 1980) with 1,000 bootstrap (bs) analysis using MEGA, version 4 (Tamura et al., 2007). HKY85+G, and GTR+I+G were selected as the best substitution model for 1st, 2nd, and 3rd codon positions of ND6, tRNA glu , 1st, 2nd, and 3rd codon positions of cyt b genes, respectively.
Calculation of genetic distance and estimation of divergence time
In the phylogenetic analyses based on the full sequence data set, we detected three new were detected from specimens from the south ern part of the peninsula, and the remaining one was from central part of the peninsula.
C. pyrrhogaster includes four previously recog nized clades (the NORTHERN, CENTRAL, WESTERN, and SOUTHERN clades; Tominaga et al., 2013) . The phylogenetic pattern among the four clades was also same as that determined by Tominaga et al. (2013) , although monophyly of the CENTRAL, WESTERN, and SOUTHERN clades was supported only by MP inference (45/0.91/75 in ML bs/bpp/MP bs).
A haplotype detected from the central part of the Izu Peninsula formed a lineage (hereaf ter referred to as the central Izu lineage) with the single specimen from the Izu Peninsula used by Tominaga et al. (2013) and was nested in the CENTRAL clade. On the other hand, two haplotypes from southern part of the peninsula were closer to the NORTHERN clade than to the CENTRAL clade, and formed a lineage (hereafter referred to as the southern Izu lineage) sister to the NORTHERN clade. A monophyletic relationship between the southern Izu lineage and the NORTHERN clade was strongly supported (99/1.00/100).
Of the 51 additional specimens, all of the 28 specimens from the southern Izu Peninsula and four haplotypes (haplotypes a, b, c, and d) were detected within this lineage ( Fig. 3 ; Table  1 ). On the other hand, all of the 23 specimens as the central Izu lineage, and two haplotypes (haplotypes e and f) were observed in the lineage ( Fig. 3; Table 1 ).
Genetic distance and estimated divergence times
The genetic distances among and within clades and lineages are shown in Table 2 . The Izu lineage and the NORTHERN clade is overlap of 95% HPD on estimates of diver gence times in major clades of Japanese newts (Table 2) . Most divergence times among and within clades or lineages were nearly same with those estimated by Tominaga et al. (2013) . The times of divergence between the NORTHERN clade and the southerrn Izu lineage was 3.31 (95% HPD 1.83-5.14) MYA. tions using other molecular markers, espe cially nuclear genes, are needed.
Divergence time and hypothesized dispersal history
The Izu Peninsula is located at the northern tip of the Philippine Sea plate (Sugimura, 1972) . This plate had intermittently trans islands collided with and accreted to Honshu correspond to the current Kushigatayama distributed around this region (Fig. 1) . The oceanic island that had collided with Honshu about 1 MYA (Amano et al., 2007) .
The divergence time estimated between the NORTHERN clade and the southern Izu lineage was 3.31 (95% HPD 1.83-5.14) MYA, which is much older than the age when the Izu Peninsula collided with Honshu. This estima tion suggests that the ancestor of the southern 
